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ATTITUDINAL DIFFERENCES OF CHORAL MUSIC TEACHERS IN REGARDS
TO VOCAL CHANGE TYPE
The purpose of this study was to investigate whether differences exist in
secondary choral music teachers’ understandings and attitudes toward sex-specific vocal
change and whether these differences vary by virtue of years of teaching experience.
Participants (N = 405) were secondary choral music educators and current members on
the National Association for Music Education who were surveyed using a researcherdesigned attitudinal questionnaire. The survey instrument consisted of 20 questions
related to teacher attitude towards sex-specific vocal change. Responses were recorded in
using a 7-point Likert-type scale and included two anecdotal responses. Paired-samples ttests were conducted and revealed that there was a statistically significant difference
between choral director attitudes in regards to male adolescent vocal change and female
adolescent vocal change: t (404)= 18.25, p < 0.01. There was not a statistically significant
difference for years of experience.
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Chapter One
Introduction
Singing is an activity that is found to varying degrees within all societies and
cultures, and is a basic form of expression (Hodges & Sebald, 2011). In America, one of
the first social activities that emerged in the new Puritan colonies was the singing school.
The singing schools then spawned singing societies, which promoted a higher level of
performance and musicianship in singers (Abeles, Hoffer, and Klottman, 1995). Choirs
have existed in schools in the United States since the entrance of music into the public
school curricula (Mark, 2008). Choir and vocal music has progressed to being
recognized by the United States congress as a national core academic subject in 2015
through the establishment of the Every Child Achieves Act (Senate Bill 1177). One of the
major problems that choir directors have faced and continue to address is how to properly
work with and manage the developmental challenges of the adolescent singing voice.
It was long believed that female voices did not change at all (Friar, 1999).
Through anatomical research, we know that adolescents of both sexes experience vocal
changes (May and Williams, 1989). During adolescence, the larynx grows and the vocal
folds increase in both length and width in both sexes, leading to vocal change. Men and
women both experience a thickening of the larynx. The larynx of women grows
approximately 24% during adolescence, while the larynx of men grows approximately
67%. Both sexes experience growth within the vocal tract, which is the resonating
chamber of the voice. The larynx is dependent upon hormones within the bloodstream to
grow. Because male and female adolescents have different combinations of hormone
levels, the growth of the larynx is affected uniquely by gender (Gackle, 2011).
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Within the last fifty years, there has been an attitudinal shift toward the female
adolescent voice and it’s unique challenges (Gackle, 2011; Sweet, 2015, 2016). This is
seen through the amount of research that has been conducted in just the last few decades
on the female changing voice (Sweet, 2016). The topic of female vocal change has begun
to be included in collegiate choral pedagogy textbooks, where previously the adolescent
vocal change was only addressed in reference to male adolescent voices (Gackle, 2011).
However, since the change in female voices is not as intense and dramatic, and does not
lower the fundamental frequency by the same extent as in the male voice, it has not been
given the same attention in research (Phillips, 2001; Gackle, 1991, 2006, 2011).
According to Phillips (1996), enough is now known and recognized about the vocal
change process in adolescent females that music teachers should recognize the
importance of dealing with the singing challenges that are experienced by both sexes
during adolescence.
Current research is now addressing adolescent vocal change in both sexes
(Gackle, 2011; Sweet, 2015, 2016). Some collegiate methods texts are now including
male and female aspects of vocal change (Gackle, 2011). Previous survey research
indicates that in-service choir directors still do not feel that their undergraduate methods
courses adequately prepared them to address vocal change in either sex (Campbell,
2015). Specifically, teachers reported attitudinal differences toward their collegiate
training in regards to pedagogical processes that address sex-specific vocal changes. In
addition, directors indicated that they did not believe that women experienced vocal
change with the same amount of certainty as men (Campbell, 2015).

2

Choir directors are often the only vocal professional that students will be exposed
to during their K-12 schooling. It is therefore important that these teachers be aware of
what research shows to be true regarding adolescent vocal change so that they may help
students navigate this delicate time of vocal growth and maturation, allowing for life-long
enjoyment of singing for their students. Instructors of collegiate choral pedagogy courses
share a responsibility to prepare future directors for the challenges that they will face in
the classroom when they are working with adolescent voices of both sexes. This begins
with teachers being aware of attitudes and perceptions in their beliefs about adolescent
vocal change that may be false or uninformed. More research is needed in regard to
student attitudes and perceptions of sex-specific vocal change.

Statement of the Problem
Pre-service choral music educators spend years studying pedagogy in their music
education methods courses. These courses vary in how they approach the female
adolescent vocal change, if they choose to navigate this at all. Upon graduating from
Institutions of higher education and completing the various state-specific requirements
for certification, teachers enter their classrooms with different attitudes towards and with
varying levels of knowledge in regards to adolescent vocal change.
Because of the varying attitudes and practices found in collegiate methods
courses across the country, many in-service music educators have only been minimally
exposed to adolescent vocal change and often that has only covered the change in male
voices. Even though studies have been conducted on teacher attitudes and pedagogical
practices in regards to vocal change in general, the current attitudes and pedagogical
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practices in regards to sex-specific vocal change has not been studied. The purpose of this
study is to investigate whether differences exist in secondary choral music teachers’
understandings and attitudes toward gender-specific vocal change and whether these
differences vary by virtue of years of teaching experience.

Definition of Terms
The following terms will be abbreviated as follows throughout the entirety of the
paper:
NAfME – National Association for Music Education
SFF – Speaking Fundamental Frequency
MVC – Male Vocal Change
FVC – Female Vocal Change
AVCT – Adolescent Vocal Change Type
CSAVC – Campbell Survey of Attitude towards Vocal Change – as designed by
the author for this study.

Limitations of Study
This survey was sent to 1000 members of NAfME who had indicated an interest
in secondary choral music, vocal music, or show choir. It is not known how many email
addresses within the 1000 were inactive or unable to receive the email. Teachers who are
not members of NAfME were not surveyed and thus their attitudes are not reflected in
this study.
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Chapter Two
Related Literature
This section contains a review of literature on vocal change, adolescent singers,
and adolescent growth and development. This review seeks to describe the vocal
mutation process, both in how the development is similar and different between the
sexes. Additionally, this section will also address historical approaches to dealing with
the changing voice in the choral classroom. It is important to understand the previous
research about the adolescent vocal change in order to comprehend how attitudes toward
pubertal adolescent vocal mutation have changed over time as well as how those attitudes
impact current and future singers. It is also necessary to acknowledge how teacher
attitudes affect student achievement and growth and how length of experience can change
teacher beliefs.

Teachers’ Attitudes and Beliefs and the Effects of Experience
Teachers hold underlining attitudes toward the subjects that they teach. These
attitudes can be shaped from personal experience, exposure to teaching styles and content
during collegiate methods courses, and from outside influences. In much the same
manner that theory does not always dictate practice, teachers can show what they believe
to be true through their instructional plans and practices, but beliefs are not directly
visible through practice. Teachers can conduct similar instructional practices but often for
different reasons; however beliefs are often manifested within their instruction and
pedagogy (Kagan, 1992; Newmann & Gamoran, 1996; Many, Howard, & Hodge, 2002).
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Teachers develop their own understandings and perceptions of classroom content
and importance of material through experience (Many, Howard, & Hoge, 2002). They
also become more aware of effective pedagogical practices. Increased content knowledge
and exposure to new material allows teachers to become more deliberate in their
instructional designs (Darling-Hammond, 2000). The influence of families, attitudes of
music teachers, and peer pressure often determine whether students will continue to sing
during adolescence (Quinn, 2004). For pre-service teachers, it has been shown that their
knowledge of teaching and learning does color their future teaching behaviors (An, Ma,
& Capraro, 2011). Teachers need the pedagogical tools to be able to help adolescents
successfully navigate the adolescent vocal change process and to keep young musicians
singing so that they can learn to express themselves through music (Abril, 2009; Button,
2010; Doyle, 2012). Often, teachers are held back by both perceived and real challenges
and this can affect their attitudes toward teaching adolescent singers during vocal change
(Strand, 2006). In order to help teachers in their roles as guides for young singers during
adolescence, it is imperative that a baseline of teacher attitudes toward both sexes be
taken.

Adolescent Laryngeal Growth and Development
The larynx is the cartilaginous housing of the voice box, including the vocal folds,
and develops rapidly after birth (Weiss, 1950; Gackle, 2011). Before adolescence begins,
the larynx of both sexes is relatively the same size (Kahane, 1978). In principle,
confirmed vocal growth and deviations are possible in both males and females (Weiss,
1950). The larynx grows along with the body, however, it is a hormone driven organ and
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hormones diverge during adolescence. Therefore, laryngeal growth is different in males
and females (Harrison, 1978). See figure 2.01. The period of adolescence is partially
defined by extreme physical growth in both sexes. Regardless of and individual’s gender,
growth of the larynx during adolescence is proportional to growth of the body (Sipley,
1993).
Figure 2.01.

Laryngeal development of the male and female larynx. Adapted from “Voice source
changes of child and adolescent subjects undergoing singing training – A preliminary
study” by C.A. Barlow and D.M. Howard, 2002. Logopedics Phoniatrics Vocology (27),
66-73. Copyright 2002 by Taylor and Francis.
The larynx is comprised of several muscles, ligaments, and cartilages. The major
cartilages are the cricoid cartilage, the thyroid cartilage, and the arytenoid cartilages. The
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major vocal ligaments and muscles within the larynx are the posterior cricoarytenoid
muscles, the interarytenoid muscles, the lateral cricoarytenoid muscles, the cricothyroid
muscles, and the thyroarytenoid muscles (Alderson, 1979; Sataloff, 1999). These muscles
undergo extensive growth during vocal mutation, varying between normal tensions and
tightness to slackened or overly tight due to periods of rapid growth. Because tensions of
the vocal folds are in great flux, the vocal folds become unpredictable during adolescence
in regards to their ability to produce accurate pitches for singing (Cooksey & Welch,
1998; Barlow & Howard, 2002). Young singers’ fluctuating ability to produce accurate
pitches and centered tones is a source of great stress and anxiety (Cooksey, 1978; Gackle,
1991).
The larynx is located high in the neck and is even with the third vertebrae at birth.
It descends between the sixth and seventh vertebrae and settles by late adolescence,
although it continues to descend for life (Sataloff, 1999; Thurman, 2012). The
lengthening and thickening of the laryngeal muscles and cartilages is what changes the
speaking fundamental frequency, SFF henceforth, in both sexes as adolescence
progresses. Until puberty, the mean frequency is approximately the same in all children,
regardless of sex (Sataloff, 1999). The SFF in unchanged voices sits between C4 and
D#4.
There is no significant difference in the length of the vocal folds in adolescents
who have not begun to exhibit external signs of puberty (Weiss, 1950; Harrison, 1978;
Sipley, 1993; Gackle, 2011; Thurman, 2012). The vocal folds, which are supported by the
changing cartilages and musculature, both thicken and lengthen during puberty. Growth
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of the vocal folds changes the SFF and also directly affects the singing tessitura and
range of the adolescent singer. The neck also continues to grow in length and width.
It should be noted that the laryngeal mucosa becomes stronger during the
adolescent growth period for both sexes. Other anatomical factors contributing to vocal
production include the tonsils and adenoids, which become less pronounced, along with
the epiglottis, which begins to flatten and becomes more elevated in the back of the throat
(Weiss, 1950).

Growth of the Lungs
During vocal change, both genders also experience lung development, which
occurs during the extreme physical growth period of adolescence (Sataloff, 1999). The
chest circumference increases dramatically during this time, which gives an immediate
increase of lung capacity (Cooksey, 1977b). During the aforementioned growth period,
chest circumference leads to an almost immediate change in vocal quality because of the
new ability to support sound production. Also with the gains in lung capacity, singers are
then able to sustain phrases and sing lines with more intensity than they could do before
the adolescent growth period (Trollinger, 2007).

Timeline of Growth
Vocal change is most active between ages 11 and 15 in both sexes (Sataloff,
1999; Gackle, 2011). Adolescent laryngeal development begins approximately six
months after the onset of puberty. Weiss (1950) asserted that these changes might begin
as early as 9 years of age in girls and 10 years of age in boys. In female children, this is
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now considered to be around the age of 11.5. In male children, this occurs slightly later,
around the age of 12 (Barlow & Howard, 2002). During the period of adolescence,
larynxes of both sexes change dimensions quickly. The development of the laryngeal
cavity typically occurs 6 months after the onset of puberty in both sexes (Barlow &
Howard, 2002). See table 2.01.
Table 2.01
Descriptive comparison of the male and female adolescent vocal change. Adapted from
“The Child’s Voice: A Closer Look at Pedagogy and Science” by Kevin D. Skelton,
2007. Journal of Singing. 63(5). 537-544. Copyright 2007 by National Association of
The Child's Voice: A Closer Look at Pedagogy and Science
Teachers of Singing.
CHART 1. Comparison of male and female adolescent voice change.t
Male Voice

Female Voice

Laryngeal growth

Greatest growth is posterior-anterior (length);
protrusion of Adam's apple.

Comparatively, the overall growth is much less,
but still the greatest growth is superior (height).

Pitch (LIP)
(UTP)

Lowers one octave;
lowers a sixth.

Lowers a third;
rises slightly.

Range

lowers and decreases; ultimately increases again
Tessituras decrease and greatly fluctuate.

Stays within the treble range and ultimately
increases.

Voice quality

Lacks clarity; has huskiness/breathiness;
changes dramatically.

Lacks clarity; has huskiness/breathiness;
changes in weight, color, or timbre.

Register development

Transition notes or "lift points" change
throughout development;
falsetto becomes apparent.

Transition notes or "lift points" change
throughout development;
adult passaggi become apparent.

Vocal instability

Yes.

Yes.

* = Lower Terminal Pitch
= Upper Terminal Pitch
tAdapted from Lynne Gackk, "Female Adolescent Transforming Voices: Voice Classification, Voice Skill Development, and Music Literature
Selection," in Leon Thurman and Graham Welch, Bodymind & Voice: Foundations of Voice Education (Collegeville: Voicecare Network, 2000), 815.
less clear, though this may be a result of the more minute
Howard stated in 1898: ". . . undoubtedly, during these
change of just 2 mm." Perhaps of more interest is the
years, there is a constant gaining of firmness and
chart comparing the ratio of length of the membranous
strength, in both the cartilages and their connecting
portion to that of the cartilaginous portion.' This chart
membranes and muscles."'
Vocal Fold Lengthening by Sex
seems to present a dramatic increase around age ten
Figures 1, 2, and 3 include several histological secwith relatively stable proportions before and after (comtions and schematic representations of human vocal
Before
puberty
begins,
vocalasfolds
approximately
17 mm. The male vocal
also to Chart 2, "to puberty").
folds.
Vocal folds
are generally
described
a tri- arepare
The Hirano source states: "Vibratory movements of
partite structure (cover-transition-body; see Figure 1).
the vocal
fold take
chiefly at the
membranous
folds When
growcomparing
in length
between
during
theplace
adolescent
period,
which
the newborn
with4themm
adultand
vocal11 mm
portion:' and that their results "suggest that adults have
fold, it is clear that these structures become stronger
a greater capability for regulating vocal parameters,
and more defined with age; the lamina propria (LP) itsuch as pitch, intensity and quality of voice, than do
self develops into three distinct layers. Obviously, the
children. 1113 However, is it merely a distinction between
time span from newborn to adult is vast, and unfortu10
child and adult? Is it solely the length of the membranately there is little information to determine, first, the
nous portion, or more the ratio to the cartilaginous
stages between these two points, and second, how/if
portion that is important?
the microanatomy of the larynx within these stages dif-

represents growth of up to 66%. The female vocal folds grow between 1.4 mm and 4 mm,
which represents growth of up to 34% (Sataloff, 1999; Thurman, 2002; Gackle, 2011).
See table 2.02.
Table 2.02
Differences of the larynx in pre-pubertal children, adult men, and adult women. Adapted
from “The Child’s Voice: A Closer Look at Pedagogy and Science” by Kevin D. Skelton,
2007. Journal of Singing. 63(5). 537-544. Copyright 2007 by National Association of
Kevinof
D. Skelton
Teachers
Singing.
CHART 2. Differences of the larynx in children, women, and men (measurements are approximate).t
Age

Male

Female

newborn length of larynx: 7-10 mm
length of vocal fold: 3 mm
membranous portion: 2 mm
cartilaginous portion: 1 mm
to age 3

grows rapidly

to age 6

grows less rapidly

to puberty

length of larynx: 15-17 mm
no alteration in its proportions
very much same in boys and girls

puberty

rapid growth 6 months to 2/3 years
larynx size increases 60-70%

adult

larynx size increases 20-30%

male/female size ratio approximately 3:2
length of larynx: 28 mm

length of larynx: 23 mm

length of vocal fold: 19-20 mm

length of vocal fold: 13-14 mm

membranous portion: 15 mm

membranous portion: 10 mm

cartilaginous portion: 4 mm

cartilaginous portion: 3.5 mm

area of entire glottis: 80 mm2

area of entire glottis: 52 mm2

height: 70mm

height: 38 mm

width: 40 mm

width: 35 mm

depth: 30 mm

depth: 24 mm

length of vocal chink: 25 mm

length of vocal chink: 15 mm

tCompiled from Emil Behnke, The Mechanism of the Human Voice (London: J . Curwen & Sons, 1880), 62-65; M. Hirano, etal.," The Structure of
the Vocal Folds:' in Kenneth N. Stevens and Minoru Hirano, Vocal Fold Physiology (Tokyo: University of Tokyo Press, 1981), 33-43; J. C. Kahane,
"Postnatal Development and Aging of the Human Larynx" Seminar in Speech and Language (1983): 189-203; Minoru Hirano, Kensuke Kiyokawa,
and Shigejiro Kunta, "Laryngeal Muscles and Glottic Shaping," in Osamu Fujirnura, Vocal Fold Physiology, V olume 2: Vocal Physiology: Voice
Production, Mechanisms and Functions ( New York: Raven Press, 1988), 49-65.

(b)
5COVER
TRANSITION

Yet exactly how "immature" is the vocal ligament at
ages twelve and sixteen? More importantly, does the
vocal ligament "mature" as a result of physical growth
alone? Or, does this "maturity" of the vocal ligament
stem from voice use? Considering the level of vocal
control some children around the age of ten attain, I
would suggest that voice training (rather than vocal
growth alone) can have a significant impact on a young
singer's capability for regulating vocal parameters.
Certainly an increase in vocal control implies a more
acute coordination of the vocal mechanism, but perhaps voice training even expedites the development of
laryngeal musculature.
As Kahane noted, "more research is needed on soft
tissue changes in the adolescent larynx and vocal musculature, using h istochemical and elect romicroscopic
approaches. ' 15 However, such research alone may not
inform the voice pedagogue sufficiently. In truth, a

i7 the Adolescent Period of Laryngeal Growth
Singing Challenges During
vOCBODY

(C

Singing in tune with dynamic expressivity is difficult for the adolescent chorister
Figure 1. ;i) lIkto!ogical section (coronal) of adult human
to navigate
because there is a need for constant muscle control (Barlow & Howard,
vocal fold. (b) Schematic representation of the layered
structure. E-Epithelium; LP-Lamina propria; s-superficial
layer; i-intermediate layer; d-deep layer; \TOCVocalis muscle;
EC-Elastic conus. Steven D. Gray, Minoru Hirano, and
Kiminori Sato, "Molecular and Cellular Structure of Vocal
Fold Tissue:' in Ingo R. Titze, V ocal Fold Physiology: Frontiers
in Basic Science (London: Whurr Publishers, 1993), 3.

2002). The muscles around the larynx are often strained and weak from sudden growth,
and control over the singing voice is difficult to maintain, often varying from day to day
540
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(Sweet, 2015). The process of vocal growth and change is developmental, and each
singer develops at a different rate. Therefore, each student has different needs and vocal
challenges on different days. Although vocal change is also not limited to the adolescent
period, but it is most rapidly changing during this time (Sweet, 2015). Students’ ability to
gain control of the laryngeal musculature, along with air pressure through the vocal folds,
determines the consistency and timbre of their singing (Cooksey, 1977c). As previously
outlined, the growth that occurs in the laryngeal cavity is significant. The sexes do
deviate in their growth patterns, but the development is similar until adolescence.

Male Adolescent Vocal Change
Music education researchers and teachers have spent many years trying to
disseminate how male vocal change process that occurs during adolescence (Brinson,
1996; Collins, 1999; Cooper, 1953; Gackle, 2011; Garretson, 1998; Leck & Jordan, 2009;
McKenzie, 1956; Phillips, 2004; Smith & Sataloff, 2006). Male vocal change has been a
topic of discussion at music education and vocal symposia, including a 1984 symposium
at the University of Buffalo. An important topic of discussion at the symposium was that
vocal change occurs parallel to the stages of sexual development (University of Buffalo,
1984).
When listening to an adolescent male sing, teachers use specific tests to determine
the onset of vocal change (Vale, 1932; Barham, 2001). Barham and Nelson (1991)
posited that teachers can detect onset of vocal change in male singers when they hear
increased breathiness and see physical signs of strain when singing in the upper registers.
It is expected that teachers will address male vocal change in the choral classroom and
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constantly monitor the shifting ranges of male students (Beattie, McConathy, & Morgan,
1930; Killian & Wayman, 2010). This establishes a pattern of recognition of the changing
voice in males.
Choral directors who take the time to explain to students the physical changes that
occur during adolescence help students to have a more positive outlook when navigating
vocal change (Leck, 2009; Freer, 2012). Leck (2009) and Dilworth (2012) asserted that
choral music teachers have worked to educate male singers on the physical changes that
are occurring within their voices and bodies in order to create an environment of
understanding and acceptance. Research has shown that when information about vocal
change and the physical growth that is occurring is presented to young males, they find it
helpful and less stressful (Bareesi, 1984; Leck, 2009; Fuchs, Meuret, Thiel, Täschner,
Dietz, & Gelbrich, 2009; Freer, 2010a; Freer, 2010b; Freer, 2012; Dilworth, 2012;
Williams, 2012). Leck (2009) contends that a common goal for choral music teachers
should be to help the male singers understand how their bodies change, how to navigate
their personal voices, and how to expand their own musicianship so that they can
continue singing for their lifetime. It is important that male singers continue to sing
through the adolescent period of vocal change so that they may retain their ability to sing
and learn to use their newly developing voice.
The male adolescent voice expands to include lower pitches while the top of the
range changes into a true falsetto instead of a head voice (Leck, 2009). The male larynx
growth occurs anterior to posterior, or front to back. This results in the formation of the
“Adam’s apple” in males. The SFF begins to descend before the singing voice is affected
(Collins, 1999). The SFF in males descends around one octave, averaging about 130 Hz
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by the age of 18 (Sataloff, 1999). The male vocal cords extend to a longer position than
the female, and thus the ability to sing lower pitches is created.
The cartilages of the larynx in adolescent males change angles during this period
of defined growth. The cartilage angle in males changes to approximately 90o. This is a
significant variance from the female growth (Sataloff, 1999). One of the specific
challenges for young male singers is to modify vowels accurately. Excessive growth of
the laryngeal cavity along with the new angle of cartilage contributes to male singers’
inaccuracy of vowel placement (Johnson, 2012).

Historical Approaches to the Male Changing Voice
There is evidence that traces back to 2000 B.C. of males being castrated to
prevent vocal change (Weiss, 1950; Fisher, 2009). Castrati, or males who had their
testicles removed before puberty, were in great demand in European opera houses in the
17th and 18th centuries. Keeping the voice from changing was considered the best way to
preserve the voices of excellent child singers.
Chorus masters and singing teachers began to experiment with what to do with
the changing adolescent male voice when views on castration began to change within
societies that valued opera singing (Fisher, 2009). Males who were undergoing
adolescent vocal mutation often did not sing for a period of one to two years. This was
considered by many musicians and directors to be an acceptable treatment for the plague
of vocal change. The male treble voice was greatly valued in the English tradition and
young singers were paid at a premium. The changing voice was not best practice, and few
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materials and information for including the male changing voice in music in the English
choral tradition was scarce (Ashley, 2013; Stockton, 2015).
In the 1930s, there were several tune books published for usage in the cathedral
singing schools and in the English schools that were written specifically to include the
male changing voice (Fisher, 2009). Vocal pedagogues felt that the year without singing
that many males were forced into had greatly diminished the quality of adult male singers
in England (Fisher, 2010). In 1956, Duncan McKenzie published a book entitled Training
the Boys’ Changing Voice - the first book to directly advocate for the modern theory of
singing through the change. McKenzie’s book, which advocated for the “alto/tenor” plan,
appealed to many American choirmasters as a practical approach to the male changing
voice (Cooksey, 1977a; Collins, 1989; Fisher, 2009).
In the mid-twentieth century, three theories emerged in regards to male vocal
change in American literature. The first was that of McKenzie and the alto-tenor plan. In
this plan, young males would sing a high tenor voice part, but with the quality of a female
alto. Dr. Cooper sought to describe and deal directly with challenges that came during the
vocal mutation period of adolescent males. Dr. Cooper began to write about the
unpredictable nature of the adolescent changing voice in journals and worked to publish
materials that were practical and quickly applicable for choral directors of adolescents.
He was very passionate about the education of pre-service junior high choral conductors
that their collegiate training would include vocal change. Cooper created the term
“cambiata” – which was defined as changing voice. He composed and published series
of choral music that included parts for different vocal change ranges (Cooper &
Kuersteiner, 1965; Cooksey, 1977a; Fisher, 2009). The third theorist was Dr. Frederick
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Swanson, who developed the theory of the adolescent bass. He described the changes of
the adolescent voice as swift. Advocacy existed, and still exists, for male students to be
segregated by gender for singing (Fisher, 2009; Johnson, 2012). He also advocated for
the choir director to serve as vocal part arranger instead of using newer music written for
changing voice (Cooksey, 1977a; Fisher, 2009).
With the emergence of information on the male changing voice, the choral
methods classes of universities have incorporated many techniques and information with
which to approach the male changing voice (Collins, 1999; Phillips, 1996; Leck &
Jordan, 2009). Pre-service choral music educators regularly study the adolescent male
changing voice as well as physical maturation during methods courses in college
(Brinson, 1996; Collins, 1999; Cooper, 1953; Gackle, 2011; Garretson, 1998; Leck &
Jordan, 2009; McKenzie, 1956; Phillips, 2004; Smith & Sataloff, 2006). These
researchers have documented strategies for teachers on how to assist young men navigate
their rapidly changing voices. The same breadth of study has not been devoted to the
maturational effects on female adolescent voices (Gackle, 2006; Sweet, 2016).

Female Adolescent Vocal Change
It was assumed for many years that the female voice did not change, but simply
developed a new timbre. Many of the theorists who wrote about male changing voice
early in it’s inception into choral music curricula would describe the female voice as
growing in huskiness and timbre but did not give it much attention (Gackle, 2011).
Harrison (1978) asserted that because the female larynx and vocal folds do not grow as
much as the males, the female mutation may be less dramatic. Changes in the female
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voice have recently begun to be documented and classified. One reason that researchers
studied the vocal problems of young females was due to the vocal health issues that have
arisen with young female singers (Harris, 1987; Sweet, 2015). Many singers were placed
into the alto section simply because of exhibiting signs of vocal fatigue, hoarseness, or a
lack of range definition. All of the aforementioned symptoms can be associated with
vocal change. With the laryngeal growth, changes in musculature, and the growth of
one’s vocal tract, singing ranges can vary and also fluctuate (Cooksey & Welch, 1998;
Kennedy, 2004). The female singing voice shows issues during adolescence that are the
direct result of both immature muscles and increased muscular growth.
The female larynx enlarges more in height and width than does the male larynx,
resulting in a rounder shape (Weiss, 1950). This shape difference is why the female does
not present with an Adam’s apple. Females gain, on average, one-third of an octave in
their lower registers and three to four pitches in their highest registers during vocal
change (Lushsinger & Arnold, 1965; Gackle, 1991, 2006, 2011; Sweet, 2015). Gackle
(2011) suggests that the amount of study completed on the female adolescent voice is
miniscule when compared to the research with male adolescents. According to Gackle
(1991, 2006, 2011), causal factors related to the minimal output of research in this field
could be attributed to the female vocal maturation processes are not as dramatic in
regards to the shifting of range and tessitura in females as it is in males.
Characteristic symptoms of vocal change, including breathy voice quality,
difficulty when initiating phonation, decreased pitch range and tessitura, registertransformation fluctuations, and abrupt breaks are present in both sexes during
adolescence (Friar, 1999; Gackle, 1991, 2006, 2011). When adolescent females are
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singing, it is not uncommon for teachers to hear vocal struggle in regards to volume, tone,
and pitch (Gackle, 1987; Sipley, 1993, 1994). The interarytenoid muscles are weakened
due to excessive growth and this weakness enhances the breathy tone quality and also
decreases the basic range in female voices (Huff-Gackle, 1985).
The female adolescent voice has often been characterized as thin or strained. This
categorization can lead to the premature labeling of adult voice types on young female
singers by choir directors (Sweet, 2015). Pre-service choral music teachers are often
taught instructional strategies in regards to the male changing voice, but generally feel
unprepared to address the female changing voice (Gackle, 1991). According to Campbell
(2015), teachers reported attitudinal differences toward their collegiate training in regards
to pedagogical processes that address female and male vocal change. In addition,
participants indicated that they did not believe that females experienced vocal change
with the same amount of certainty, as they believed that males did.

Historical Approaches to the Female Changing Voice
It was not until the early 20th century that the female voice was made mention of
in both books and journal articles. Vale (1932) stated that the texture of the female voice
thickened and became huskier but did not change much in regards to the SFF. Andrews
and Leeder (1953) speculated that there is change in girls’ voices during adolescence, but
mostly in quality. They stated that there was evidence to point to possible range changes
within female voices, but that it was not to the extent of the lowering of an octave as in
the voices of males. There was no discussion that vocal change for both sexes is not just
about waiting for a range to settle, and no understanding that the voice would be
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unpredictable and delicate. Sixty years later, Leck (2009) presents that making students
aware of what is happening both physiologically and what will happen to them during
their vocal change is empowering and helps students to accept and understand the process
within themselves. This should apply to both sexes, although in his text, he is writing
only about young males.
The physical changes occurring in female adolescent voices were first classified
into two stages by Anthony Barresi (1986), when he correlated physical changes to vocal
changes for both boys and girls, adding physiological and gender-related considerations
to Cooksey’s changing voice model (Friar, 1999). In his writings, Barresi (1986)
emphasized that as the vocal mutation develops, the agility returns and the husky sound
thins (Sipley, 1999). Hormonal changes in the adolescent female are very different than
those of the adolescent male. There are several physiological changes that are specific to
females, including breast development and the onset of menarche. Estrogen levels
increase, which functions together with progesterone: this hormone combination is in part
what fuels changes the female voice (Abitbol, 1999; Gackle, 2011). Laryngologists
suggest that the onset of female menstruation and the lowering of the female speaking
voice are directly correlated (Gackle, 2011).
Initially, Gackle (1985) redefined the stages set forth by Bareesi into three stages.
Post-menarcheal females showed a preference for their own ranges and were more able to
describe their preference than pre-menarcheal females (Williams, Larson, & Price, 1996).
Williams, Larson and Price (1996) also specified that there was a need to study the selfperception of females during the adolescent mutation.

19

Over time, Gackle (2011) refined her stages into four stages. Those stages are
labeled and defined as:
Phase 1: Prepubertal: Unchanged
In this stage, the SFF tessitura sits between C4 – D#4. The voice characteristics are
described as being flute-like and clear, similar to the boy soprano, lacking in register
breaks, and having flexibility and agility.
Phase 2A: Pre-menarcheal: Beginning of Mutation
In this stage, the SFF tessitura sits between Bflat3 – C#4. The voice characteristics are
described as being slightly breathy, lift points appearing around F4 and/or A#4, and a
slight decrease in both the upper and lower ranges.
Phase 2B: Pre-menarcheal: Pubertal/High Point of Mutation
In this stage, the SFF tessitura sits between A3-C4. The voice characteristics are
described as being husky and having multiple lift points around the F4/A#4 and also
around D5/F#5. The lower notes are found more easily than in Phase 2A. There can be a
variable tessitura. Singing can be uncomfortable and the voice may be cracking.
Breathiness is present. One sign of transition into the Phase 3 is that natural vibrato may
begin to emerge.
Phase 3: Young Adult Female.
In this stage, the SFF tessitura sits between G3 – B3. The voice characteristics are
described as having a richer vocal quality, increased consistency in registers, decreased
breathiness, increased flexibility and agility, and an increase in volume capabilities. This
voice also has a distinct, apparent passagio register around D5. Gackle uses the phrase
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“shades of change” to describe the altering of the female voice during adolescent vocal
change (1991, 2000, 2006, 2011).
The choral director must not only understand the physical changes that occur, but
also be aware of the psychological instability that characterizes adolescence (Weiss,
1950; Collins, 1993; Sipley, 1999; Barnham, 2001; Leck, 2009; Leck & Jordan, 2009;
Brinson & Demorest, 2014; Sweet, 2015). Part of the survey and measurement work that
Gackle created was a mixed methods design including some answers from the openended questions in the appendix of her book (2011). Most recently, Sweet has undertaken
the first longitudinal, qualitative study from the singers’ perspective (2015).

Research Questions
The purpose of this study is to investigate the following questions:
1. Do differences exist in the attitude of secondary choral music teachers towards
female vocal change compared to male vocal change?
2. If there is a difference in attitude in regards to vocal change type, do these
differences vary by virtue of years of teaching experience?
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Chapter Three
Methodology

Introduction
Choral music teachers who are members of the National Association for Music
Education, NAfME, and who had indicated an interest in choral music, vocal music, or
voice teaching at the secondary level were chosen for this study. NAfME is one of the
largest arts organizations in the world. The organization self-reports that they provide
resources for music educators, parents, students, and administrators. NAfME has been in
existence for more than a century in the United States of America and supports teachers
in all teaching levels. NAfME’s research assistance program was chosen for this study on
the basis of available participants and access to send an email link to randomly selected
persons within the membership who self-selected the prerequisite criteria.
A survey instrument was developed by the researcher consisting of ten response
items. Experts in the field of music education (N = 9) critiqued these response items for
content validity and reliability. Each response item was rated by the expert reviewers for
three things: a) clarity, b) reflection of attitude, and c) reflection of an aspect of vocal
change. A 7-point Likert-type response format was used for determining attitudinal
differences toward sex-specific adolescent vocal change. Each statement pair was
identical with on the words “male” and “female” being interchanged. There were two
open-response statements at the end of the survey that asked each participant to describe
their work with sex-specific vocal change.
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The pilot data collection was successful and resulted in four wording changes to
the survey statements. Initially, there were 8 pairs of statements. After the pilot was
complete, one additional pair of statements was added in order to examine the
participants’ feelings of preparation toward sex-specific vocal change during their preservice teacher training. Block randomization was added to the survey presentation so
that the pairs of questions by sex were equally presented. Skip logic was employed in
order to eliminate anyone who did not self-report a current or former teaching situation in
vocal music with middle or high school students.

Participants
Participants for this research study were members of NAfME (N = 405) who
either currently work or have previously worked with middle and/or high school students
within a vocal music setting. Participation was not limited by location, age, gender,
experience, or education level. Respondents had a current email address on file with
NAfME and agreed in their membership application to allow email correspondence
pertaining to choral music, show choir, and/or voice teaching at the secondary level.
Prior to their participation, participants gave consent within the survey
introduction to allow their scores to be used for data analysis for this study. Human
subjects consideration was proposed to the IRB, and a full exemption for this study was
granted (IRB #16-0157-X4B - See Appendix B). Initially, there were 484 responders to
the survey, but 79 sets of responses were removed from the data due to one or more of
the following reasons: a) incomplete data, b) category of experience was not reported,
and/or c) straight-lining of answers.
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The survey was initially electronically distributed with an introduction letter and
link to the survey. This was sent to 1000 recipients through the NAfME research
assistance program. A follow-up email was sent one week after the initial email was sent.
The response rate was 48.4% after the follow-up email had been sent. Data was collected
for three weeks.

Survey Instrument
Little research could be found that would indicate the attitude and self-reported
feelings towards vocal change during adolescence as delineated by sex. No such survey
instrument existed to measure the attitudes of choral music teachers toward sex-specific
vocal change. The objective of this survey was to determine the attitudes that teachers
hold about both male and female vocal change and to determine whether their attitudes
differ by years of experience.
The researcher created a survey instrument in order to measure teacher attitudes
toward vocal change by sex. Response items related to attitudinal statements were written
by following the guidelines set forth in the text Techniques of Attitude Scale Construction
(Edwards, 1957). After a thorough literature review, a set of statements about vocal
change was developed that would reflect teacher personal positivity or negativity towards
vocal change by sex. These statements, e.g. “When choral directors choose literature with
the male changing voice in mind, singers are more successful”, were created to align with
sample statements offered in Thorndike’s (2005) description of attitudinal scale creation
and item analysis.

24

Length was considered and with 20 statements, it was considered acceptable for
cognitive load and survey fatigue (Fowler & Cosenza, 2009). The statements were
examined for scoring direction. Two of the nine statements were constructed for reverse
scoring in order to minimize response bias (De Vaus, 2002; Nardi, 2014).
There were 18 Likert-type response statements in total generated for the attitude
scale. In order to eliminate bias, 9 statements were created and then the statements were
exactly replicated with only the sex-descriptor words, male and female, being
interchanged. Two open-ended response statements were included in order to explore and
examine responses for trends and themes about sex-specific vocal change. These items
were created to be scored on a summated scale for the assessment of survey respondents’
attitudes (Likert, 1932; Clason & Dormody, 1994)
Judges were selected to give feedback and to ensure content validity of the survey
instrument. These judges (N = 9) were current professors of music education, current
graduate students in music education, and current middle and/or high school choral
directors. Each of the selected judges held a masters or doctorate degree in music or
music education. These judges were emailed by the researcher and personally asked to
complete a survey to establish the inter-judge reliability (see results in Table 3.01) for the
response items on the survey.
Feedback was solicited via email and the survey uploaded through Qualtrics
software. The judges were asked to view the statements in the survey and then consider
the following questions in relation to each statement:
1. Is this item clear?
2. Is this item attitudinal?
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3. Does this item reflect an aspect of vocal change in the choral classroom?
These questions were asked based on the recommendations of Fowler & Cosenza (2009)
and adapted to fit this specific project. Each question was ranked on a one-directional
intensity scale (Nardi, 2014). A 1 to 4 Likert-type response format was provided for each
question where 1 = strongly disagree and 4 = strongly agree.
After each question, the judges were given the open-text option of offering
feedback. Once the comments were considered, changes were made to wording but no
questions were eliminated. The original statements are found in the Appendix. The
changes were as follows:
§

The term “navigate” was changed to “sing through” in order to be clearer in
question 1. The original statement was” When the choral director addresses male
vocal change in the ensemble rehearsal, it helps adolescent males successfully
navigate their vocal change.” The updated statement then read, “When the choral
director addresses male vocal change in the ensemble rehearsal, it helps
adolescent males successfully sing through their vocal change.”

§

The term “too much attention” was changed to “over represented” in question 4
after the recommendation of four of the nine judges. The original statement was,
“Male adolescent vocal change is given too much attention in middle school level
choral literature.” The updated statement then read, “Male adolescent vocal
change is over-emphasized within middle school level choral literature.”

§

The wording was changed in question 5 from “constantly” to “continually”, as
numerous judges commented about the need to define the term “constantly”. The
original statement was, “Choral directors should constantly look for new ways to
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help male students understand their vocal change process.” The updated statement
then read, “Choral directors should continually look for new ways to help male
students understand their vocal change process.”
§

In question 7, there was originally an “etc.” in the statement, “The male
adolescent changing voice in the choral classroom is given good exposure within
professional development resources (journals, conference presentations, etc.)”
The updated statement then read, “The male adolescent changing voice and its
challenges within the choral classroom are represented well within professional
development resources (journals, conference presentations, books, webinars,
blogs, and online resources).”
Participants were asked to respond on a 7-point Likert-type scale, with 1 being

“strongly disagree” and 7 being “strongly agree. The original survey statements can be
found in Appendix A.
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Final Survey Statements
Statement
1. When the choral director addresses male/female vocal change in the ensemble
rehearsal, it helps adolescent males/females successfully sing through during their
time of vocal change.
2. As male/female adolescent voices change and develop, unique challenges relative
to male/female vocal change are present for the choral director.
3. Choral directors spent too much time addressing male/female vocal change.
4. Male/Female adolescent vocal change is over-emphasized within middle school
and early high school level choral literature.
5. Choral directors should continually look for new ways to help male/female
students understand their vocal change process.
6. When middle school and high school choral directors choose literature with the
male/female changing voice in mind, male/female adolescent singers are more
successful.
7. The male/female adolescent changing voice and its challenges within the choral
classroom are represented well within professional development resources
(journals, conference presentations, books, webinars, blogs, and online resources).
8. Choral directors are familiar with the challenges of teaching the male/female
adolescent changing voice.
9. I feel that I have adequate knowledge/preparation to manage the vocal change of
male/female adolescent singers.
10. Describe a moment when personally dealing with the male/female adolescent
changing voice within the choral classroom. (open-ended response statement)
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Judge Reliability
The inter-judge reliability statistic for each of the statements (clarity, attitudinal
reflection, and reflection of an aspect of vocal change in the choral classroom) was found
to be strong and the Cronbach’s Alpha statistic recorded. Clarity was reported at α =
0.868. Attitudinal reflection was reported at α = 0.921. Reflection of vocal change was
calculated at α = 0.970. The judges mean scoring and standard deviation for each
question is listed in in Table 3.1. It should be noted that the first 8 statements in the table
deal with male vocal change and the second 8 statements with female vocal change.
There are only 16 responses, as the last pair of questions had not been added when this
survey was reviewed.
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Table 3.1
Inter-judge Scoring for Content Validity
Statement

Clarity M (SD)

Attitudinal Reflection M (SD)

Vocal Change M (SD)

1

3.44 (.53)

3.78 (.44)

3.44 (.73)

2

3.33 (.87)

3.78 (.67)

3.33 (.87)

3

3.67 (.71)

3.78 (.44)

3.78 (.44)

4

3.56 (.73)

3.78 (.44)

3.78 (.44)

5

3.67 (.71)

3.89 (.33)

3.78 (.67)

6

3.67 (.71)

3.89 (.33)

3.78 (.67)

7

3.56 (.73)

3.78 (.44)

3.78 (.67)

8

3.11 (.78)

3.78 (.44)

3.67 (.71)

9

3.89 (.33)

3.89 (.33)

3.89 (.33)

10

3.56 (.53)

3.78 (.44)

3.44 (.78)

11

3.89 (.33)

3.89 (.33)

3.78 (.67)

12

3.78 (.44)

3.89 (.33)

3.89 (.33)

13

3.56 (.73)

3.89 (.33)

3.78 (.67)

14

3.56 (.73)

3.78 (.44)

3.56 (.73)

15

3.22 (.67)

3.78 (.44)

3.56 (.73)

16

3.89 (.33)

3.89 (.33)

3.78 (.67)

Note: Judges (N = 9) were asked to respond to the following statements: Item A: This
item is clear. Item B: This item reflects an aspect of changing voice in the choral
classroom. Item C: This item is attitudinal. Responses were on a Likert-type scale with 1
= strongly disagree and 4 = strongly agree.
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Research Design
This study is descriptive and was designed to measure the attitudes of choral
music teachers towards adolescent vocal change by sex. Current members of NAfME
who self-reported an interest area of choral music, vocal music, or show choir at the
secondary level were contacted via email with an introduction letter and an invitation to
participate in this research project. The survey was built and distributed using Qualtrics
online software. The participants responded to statements for both male and female
adolescent vocal change, and had two composite attitudinal scores and two open-ended
responses. The Likert-type responses for the nine statements for male and female
adolescent vocal change were compiled to create an attitudinal score.

Procedure
The participants received an email with an invitation to complete the survey
anonymously through the NAfME research assistance program and were sent a link to the
live survey. The survey asked them to give their consent to use their data and skip-logic
was included to ensure that persons who did not self-report in the target demographic
would complete the survey. Participants were sent a reminder email one week after the
initial survey was sent.
The independent variables for this study are: a) adolescent vocal change type
(AVCT) and b) years of experience. The dependent variable in the study was the
attitudinal score.
Data collected from participant responses were downloaded from Qualtrics into
the Statistical Package for the Social Science (SPSS) data program. SPSS, version 22,
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was used to do all computations from raw scores to transformed scores and statistical
analyses. The researcher removed the participants who provided incomplete responses to
the survey. Numerous respondents failed to indicate their level of experience and some
respondents did not respond to all statements. Straight-lined answers were also removed.
There were two statements (statements 3 and 4) that were reverse scored in each set in
order to improve the reliability (Nardi, 2014). These scores were reversed back to
indicate the same directionality such that 1 is strongly disagree and 7 is strongly agree.
A composite score was computed to represent the attitude related to the male
vocal change, MVC, and another composite score related to the female vocal change,
FVC, for each participant. Participants with a full data set then had two scores each, one
for MVC and one for FVC. Years of experience were categorized based on the selfreported answers of the participants.
A 2x3 ANOVA was used to analyze the data once the data was randomly divided
through SPSS into two even groups to account for two levels of adolescent vocal change
type, AVCT, and three levels of teaching experience. The two levels of AVCT were
MVC and FVC. The levels of teaching experience are defined as high (20+ years
experience), medium (11-19 years experience), and low (1-10 years experience). The
ANOVA was executed to examine the statistical difference for both independent
variables and to find if there was a statistically significant interaction. In order to
determine whether participants would rate differently between MVC and FVC, paired
sample t-tests were used for each pair of corresponding survey items to reveal differences
for each statement in MVC and FVC scores as well as for the composite block attitudinal
scores.
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In order to look for emergent themes toward AVCT, open-ended response items
were developed. If the quantitiative data did not show any statistically significant
differences between attitude toward MVC and FVC, emergent themes could also indicate
subtle differences and classroom challenges.
The qualitiative data from the open responses taken from the final two statements
were analyzed using Creswell’s (2013) data analysis spiral for the anecdoctal responses at
the end of the survey. After downloading the data from Qualtrics, the responses were read
and margin notes were made to form initial codes for data analysis. Next, the researcher
created categorical aggregation to investigate emergent themes. This process allowed the
researcher to group data in order to investigate overall emergent themes regarding teacher
attitude toward sex-specific vocal change. These themes then went through a cross case
analysis for comparative purposes (Creswell, 2013). Once themes across cases were
compared, conclusions were made to aid in supporting the research questions. The
categorical themes which emerged were defined as follows:
A) Positive responses: defined as responses that reported a solution to an issue
while teaching, used positive terminology for adolescent singers and their
continued singing during the vocal change, or indicated an interest in
developing a knowledge base toward the subject.
B) Neutral responses: defined as showing a lack of positive or negative interest in
adolescent vocal change or indicating ambivalence toward the teaching of
vocal change concepts and pedagogy in the music classroom.
C) Negative responses: defined as responses that reported problems without
solutions when teaching, used negative words toward adolescents
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experiencing vocal change, or indicated a lack of resources for professional
development.

34

Chapter Four
Results
This study sought answers to two research questions. The first question was: Do
differences exist in the attitude of secondary choral music teachers towards female vocal
change compared to male vocal change? The second question was: If there is a difference
in attitude in regards to vocal change type, do these differences vary by virtue of years of
teaching experience? Current members of the National Association for Music Education
(NAfME) who had indicated an interest in secondary choral music, vocal music, or show
choir were identified and requested for participation in the survey through the NAfME
research assistance program.
This descriptive study acquired data and quantitative information on a Likert-type
scale as well as qualitative information in open-ended response form collected through an
electronically distributed survey. Each participant was asked to respond to three blocks of
statements. The first two blocks of statements, presented in random order, pertained to
adolescent vocal change. Each of the two blocks consisted of 9 statements that were
identical except that items in one block addressed male vocal change, MVC, and the
other female vocal change, FVC. The third block consisted of two similar statements that
were identical, interchanging the adolescent vocal change type, AVCT.
The dependent variable in this study is the attitudinal score of the choral music
teacher. Attitude in this research study is the composite score, which is the total score of
responses to all items in a block of MVC or FVC. The independent variables are the
years of experience of the participant and the attitude scores that represent MVC versus
FVC.
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A 2x3 ANOVA along with paired sample t-tests were used to measure and
explore the attitudes of choral music teachers toward sex-specific vocal change.
The first research question was “Do differences exist in secondary choral music teachers’
attitudes toward sex-specific vocal change?” The second research question was, “Do
these differences vary by virtue of years of teaching experience?”
This chapter presents the preliminary descriptive statistics and the results of the
statistical tests for significance for the attitude of choral music teachers about AVCT.
Paired sample t-tests were later used to show detailed responses from individual survey
items. Finally, open-responses were examined by qualitative analysis to report
participants’ personal frustrations and successes, confusion toward, or apathy about MVC
and FVC.

Descriptive Statistics
The participants’ demographic information for years of experience is reported in
Table 4.01. The participants for this study were delineated by years of experience as
follows: Low experience: 1-10 years of experience (n = 178), Middle level experience:
11-20 years of experience (n = 125), and High level experience: 20+ years of experience
(n = 102). Incomplete data was removed. Data was considered incomplete if there was
not an answer for years of experience or any of the quantitative questions. If participants
answered all questions that were presented on a Likert-type scale but did not respond to
the open-ended questions, their data was not removed. No other demographic data about
participants was collected.

36

Table 4.01
Participant Self-Reported Years of Experience
Experience
1-10 Years

178

11-20 Years

125

20+ Years

102

TOTAL

405

The electronically distributed survey consisted of three blocks of statements. The
first two blocks of statements pertained to sex-specific vocal change. Each section
contained nine statements and only varied by the words “male” and “female”. These two
sections were equally randomized with block randomization in order to attempt to
minimize testing order effect. The third section consisted of two open-ended response
items. This section was always seen last by the respondents.

ANOVA Results
Before conducting data analysis, the assumption of normally distributed scores
was examined. The assumption was satisfied, as the skew and kurtosis levels were
estimated at -0.254 and -0.269 respectively. The correlation between the composite
scores was estimated at r = 0.395, p < 0.01. See Figure 4.01.
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Figure 4.01

Distribution of composite scores (n = 405)
In order to have independent samples required for ANOVA, the participants were
randomly assigned to the FVC (n = 202) and MVC (n = 203) conditions. A 2x3 ANOVA
of the effects of AVCT and the years of experience of a choral music teacher on the
attitude of the teachers was conducted. See Table 4.02 for the descriptive statistics by
years of experience. An alpha level of 0.05 was used.
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Table 4.02
Descriptive Statistics for Composite Mean Attitudinal Score by Vocal Change Type and
Years of Experience
Sex

Experience

Mean (SD)

N___

Male

1-10 years

49.36 (5.38)

91

11-20 years

50.59 (5.06)

62

20+ years

51.25 (4.05)

50

Composite Average

All

50.40 (5.06)

203

Female

1-10 years

44.55 (5.08)

87

11-20 years

44.92 (6.04)

63

20+ years

44.88 (5.49)

52

All

44.78 (5.93)

202

Composite Average

No interaction effect was found between AVCT and years of experience. The
interaction was not significant, F (2, 399) = 0.717, p = 0.489. A statistically significant
main effect of sex of the student on the attitude of choral music teachers at the p < .05
level was found, F (1, 399) = 106.59, p < .001. Teachers had significantly more positive
attitudes toward navigating instruction and assisting males during adolescent vocal
change rather than females.
The main effect of experience was not significant, F (2, 399) = 1.65, p = .19.
Thus, the years of experience overall did not effect the teacher attitudes toward sexspecific vocal change. See Table 4.03.
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Table 4.03
Analysis of Variance for Attitudinal Scores
Source

SS

df

MS

F

p

AVCT

2968

1

2968

106.59

0.01

Experience

91

2

45

1.65

0.19

AVCT x Exp

39

2

19

0.717

0.489

Error

11112

399

27.85

Total

14210

405

Overall, the teacher attitudinal score was higher in regards to male adolescent
vocal change (M = 50.40, SD = 5.06) when compared to the teacher attitudinal score for
female vocal change (M = 44.78, SD = 5.93). Teachers had a more positive attitude
towards male adolescent vocal change over female adolescent vocal change.
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Figure 4.02

Attitudinal Score in Regards to Vocal Change Type and Teacher Experience

Effect Size
There was a medium to large effect size for sex. The eta squared statistic for sex
is η2: 0.208. There was a very small effect size for years of experience. The eta-squared
statistic for years of experience is η2: 0.003. There is a medium effect size for sex. See
Table 4.04.
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Table 4.04
Effect Size for Sex and Years of Experience
Eta

Eta Squared

Composite Attitudinal Score * Sex

0.456

0.208

Composite Attitudinal Score * Year of Experience

0.054

0.003

Research Question Results
The purpose of this study was to investigate the following questions:
1. Do differences exist in secondary choral music teachers’ attitudes toward sexspecific vocal change?
2. Do these differences vary by virtue of years of teaching experience?

Results of the data analysis indicate that there were statistically significant differences in
choral music teacher attitudes toward sex-specific vocal change. Results of the data
analysis indicate that the attitudes of choral music teachers do not vary significantly by
years of experience.

Paired Samples T-Tests
To examine the research question of if differences exist in the attitudes of choral
music directors towards male vocal change and female vocal change, a paired-samples ttest was performed. A paired samples t-test was conducted on the composite attitudinal
score to compare teacher attitudes toward sex-specific adolescent vocal change. There
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was a significant difference between the composite attitudinal score for male (M = 50.12,
SD = 5.17) and the composite attitudinal score for female (M = 44.72, SD = 5.63); t
(404)= 18.25, p < 0.01. This result suggests that choral music teachers have a more
positive attitude toward male adolescent vocal change than female adolescent vocal
change. This is reported in Table 4.06. The distribution of composite scores, with the
normal curve displayed, is in Figure 4.02. The mean scores are graphically displayed in
Figure 4.02. Results are given below and in Table 4.05

Table 4.05
Paired-Sample T-Test Results for Vocal Change Type Composite Attitudinal Scores
Mean(SD) male

Mean(SD) female

t

df

Sig. (2-tailed)

50.12 (5.17)

44.72 (5.63)

18.25

404

0.01

Descriptive statistics for the paired-samples t-tests for each statement pair are
displayed in Table 4.06. The mean difference and correlation for each test are displayed
in Table 4.07.
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Table 4.06
Paired Sample T-Test Statistical Data for Statement Pairs
Statement
Mean(SD) male Mean(SD) female t

df

1

5.97(1.04)

5.67(1.03)

5.49

404

0.01*

2

6.39(0.81)

5.33(1.22)

16.90

404

0.01*

3

5.49(0.97)

5.46(1.12)

0.43

404

0.67

4

5.50(0.96)

5.50(1.17)

-0.38

404

0.97

5

6.13(0.93)

5.70(0.95)

7.89

404

0.01*

6

4.80(1.34)

5.70(1.10)

-10.42

404

0.01*

7

6.26(0.78)

3.14(1.44)

37.70

404

0.01*

8

4.62(1.35)

3.54(1.43)

12.56

404

0.01*

9

4.95(1.55)

4.66(1.68)

3.54

404

0.01*

(* indicates statistical significance)
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Sig. (2-tailed)

Table 4.07
Mean Differences and Correlations for Paired-Samples t-tests
Statement

Mean Difference (MVC – FVC)

Correlation (M-F)

7

3.111

0.040

8

1.08

0.221

2

1.05

0.285

6

-0.90

0.013

5

0.42

0.323

1

0.30

0.450

9

0.29

0.482

3

0.03

0.279

4

0.01

0.267
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Figure 4.03

Boxplot summary of mean scores and distributions by years of experience
In addition, in order to examine the nature of attitudinal differences, pairedsample t-tests were also conducted on each pair of statements to compare the attitude
towards MVC and FVC in the context described in Table 4.07.
Statement 1 reads, “When the choral director addresses male/female vocal change
in the ensemble rehearsal, it helps adolescent males successfully sing through during their
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time of vocal change.” There was a significant difference between the scores for
statement 1 MVC (M = 5.97, SD = 1.04) and statement 1 FVC (M = 5.67, SD = 1.03);
t (404)=5.49, p<0.01. Correlation was estimated at r = 0.450. This result suggests that the
choral director feels more positively that addressing male vocal change in the choral
rehearsal will be helpful to student success compared to addressing female vocal change.
Statement 2 reads, “As male adolescent voices change and develop, unique
challenges relative to male/female vocal change are present for the choral director.”
There was a significant difference between the scores for statement 2 MVC (M = 6.39,
SD = 0.81) and statement 2 FVC (M = 5.33, SD = 1.22); t (404)=16.90, p < 0.01.
Correlation was estimated at r = 0.285. This result indicates that choral directors perceive
the challenges to their pedagogy are stronger for the male changing voice over the female
changing voice.
Statement 3 reads, “Choral directors spent too much time addressing male/female
vocal change.” There was no significant difference between the scores for statement 3
MVC (M = 5.49, SD = .0.97) and statement 3 FVC (M = 5.46, SD = 1.12); t (404)=0.43, p
= 0.67. Correlation was estimated at r = 0.279. This question was deliberately written to
be reverse scored. This result indicates that choral music teachers do not differ in their
attitude toward amount of time that is spent addressing vocal change by sex.
Statement 4 reads, “Male/Female adolescent vocal change is over-emphasized
within middle school and early high school level choral literature.” There was no
significant difference between the scores for statement 4 MVC (M = 5.50, SD = 0.96) and
statement 4 FVC (M = 5.50, SD = 1.17); t (404)= -0.38, p = 0.97. Correlation was
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estimated at r = 0.267. This result indicates that there is not a difference in the attitude
toward the representation of sex-specific changing voice in the literature.
Statement 5 reads, “Choral directors should continually look for new ways to help
male/female students understand their vocal change process.” There was a significant
difference between the scores for statement 5 MVC (M = 6.13, SD = 0.93) and statement
5 FVC (M= 5.70, SD= 0.95); t (404)= 7.89, p < 0.01. Correlation was estimated at r =
0.323. This result indicates that choral directors feel more positively toward looking for
new ways to assist males during adolescent vocal change over looking for new ways to
assist female students.
Statement 6 reads, “When middle school and high school choral directors choose
literature with the male/female changing voice in mind, male adolescent singers are more
successful.” There was a significant difference between the scores for statement 6
MVC (M = 4.80, SD = 1.34) and statement 6 FVC (M = 5.70, SD = 1.10);
t (404)= -10.482 , p < 0.01. Correlation was estimated at r = 0.013. This result suggests
that choral music teachers are more positive about being mindful of the male changing
voice when choosing literature in order to ensure student success over being mindful of
the female changing voice during literature selection.
There was a significant difference between the scores for statement 7 MVC (M =
6.26, SD = 0.78) and statement 7 FVC (M = 3.14, SD = 1.44); t (404)= 37.70, p < 0.01.
Correlation was estimated at r = -0.040. Statement 7 reads, “The male adolescent
changing voice and its challenges within the choral classroom are represented well within
professional development resources (journals, conference presentations, books, webinars,
blogs, and online resources).” This result suggests that choral music teachers feel that the
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male adolescent changing voice is represented more positively in professional
development resources than the female adolescent changing voice.
Statement 8 reads, “Choral directors are familiar with the challenges of teaching
the male/female adolescent changing voice”. There was a significant difference between
the scores for statement 8 MVC (M = 4.62, SD = 1.35) and statement 8 FVC (M = 3.54,
SD = 1.43); t (404)= 12.56, p < 0.01. Correlation was estimated at r = 0.221. This result
suggests that choral directors feel more familiar with the challenges of the male
adolescent changing voice over the female adolescent changing voice.
Statement 9 reads, “I feel that I have adequate knowledge/preparation to manage
the vocal change of male/female adolescent singers.” There was a significant difference
between the scores for statement 9 MVC (M = 4.95, SD = 1.55) and statement 9 FVC (M
= 4.66, SD = 1.68); t (404)= 3.54, p < 0.01. Correlation was estimated at r = 0.482. This
result indicates that choral music teachers feel more positively about their preparation and
knowledge base for teaching the male adolescent changing voice than the female
adolescent changing voice.

Confidence Intervals
The 95% mean and median confidence intervals are virtually overlaid for the
composite attitudinal scores. The mean confidence interval for the composite attitudinal
score toward males is: M = 50.12, 95% CI [49.61, 50.63]. The median confidence interval
for the composite attitudinal score toward males is: Mdn = 51.00, 95% CI [50.00, 51.00].
The mean confidence interval for composite attitudinal score toward females is:
M = 44.72, 95% CI [44.17, 45.27]. The median confidence interval for the composite
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attitudinal score toward females is: Mdn = 45.00, 95% CI [44.00, 46.00].

Open-Ended Response Items – Male Vocal Change
At the conclusion of the survey, participants had the option to provide open-ended
responses to two statements. Those statements were: “Describe a moment when
personally dealing with the female adolescent changing voice” and “Describe a moment
when personally dealing with the male adolescent changing voice.” The overall response
rate for the open-ended questions was 65.95%, or 259 out of 405 responses.
According to Creswell’s (2013) data analysis spiral, the researcher grouped the
responses into the following categories: Positive Responses, Neutral Responses, and
Negative Responses. Positive responses were defined as responses that reported a
solution to an issue while teaching, used positive terminology for adolescent singers and
their continued singing during the vocal change, or indicated an interest in developing a
knowledge base toward the subject. Neutral responses were defined as showing a lack of
positive or negative interest in adolescent vocal change or indicating ambivalence toward
the teaching of vocal change concepts and pedagogy in the music classroom. Negative
responses were defined as responses that reported problems without solutions when
teaching, used negative words toward adolescents experiencing vocal change, or
indicated a lack of resources for professional development.
The answers from those who responded to the question about male vocal change
(N=259) were 40% positive (n=104), 34% neutral (n=88), and 26% negative (n=67). The
answers from those who responded to the question about female vocal change (N=234)
were 23% positive (n=54), 41% neutral (n=96), and 26% negative (n=84).
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The following responses are examples of positive responses toward male
adolescent vocal change:
Example A: “I work with this all the time. I see my tenors and basses in separate
sectionals once a week, and we talk about range, breathing, posture, why voices crack,
what puberty does to vocal folds, all of it. Every darn day. It is key to build acceptance in
the ensemble to the sounds of vocal breaks. One of my singers was singing a solo, and his
voice cracked, and everyone loved him up after the concert and told him that it was
alright.”
Example B: “There are constant moments in the middle school setting where I
have gentlemen siding from S/A to cambiata and then on to tenor, baritone, and bass.
Usually it requires creative working with repertoire that has not been specifically
designed for changing voices (although the range will usually match) or specifically
finding the less common pieces that address vocal change.”
Example C: “After 20+ years of separating males and females in middle school, I
am convinced it is the BEST way to schedule choir for success of both genders. By
coaching them on the particulars of the changing voice, young men achieve a higher
degree of confidence in singing.”
The following responses are examples of neutral responses toward male
adolescent vocal change:
Example A: “I do not address this in my classroom. Why make it a bigger deal
than it has to be?”
Example B: “Many male singers attempt to sing in the incorrect octave when their
voices change. Sometimes they will fix it and sometimes they won’t.”
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Example C: “There is a limited range for all of my male adolescent singers in
choir.”
The following responses are examples of negative responses toward male
adolescent vocal change:
Example A: “Boys refuse to sing out because they are afraid of cracking and
being laughed at.”
Example B: “A student refused to do a solo in his upper register because of his
fear of his head voice cracking. What am I supposed to do with that? I just reassigned the
solo.”
Example C: “Students will be afraid to sing out because they are afraid of their
voice cracking or not producing.”

Open-Ended Responses - Female Vocal Change
The following responses are examples of positive responses toward female
adolescent vocal change:
Example A: “In my experience, girls are less likely to be embarrassed or become
shy through their vocal change (certainly because it is much less violent than that of the
boys). I find, however, that the girls respond to similar types of encouragement as the
boys- to help them recognize that their physical changes are contributing to their
roughness through their vocal break, for example, and then allow them to make
adjustments as necessary to ensure both self esteem, and vocal health.”
Example B: “I love the "Ah Ha" moments that come to my girls when I explain to
them that girls go through a change in their voices as well. They sing more comfortably
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in head voice after we talk about the female changing voice. They are also more
confident when managing the transition from chest to head voice.
Example C: “every day - the passagios become very pronounced and fuzzy; most
girls don't know that they experience a voice change, let alone that it affects their singing
voice. I am usually the first person to tell them so there is a lot of surprise and relief!”
The following responses are examples of neutral responses toward female
adolescent vocal change:
Example A: “While singing through a familiar piece a girl begins to strain during
a previously familiar passage.”
Example B: “I have a middle school girl who began the year with a 2.5 octave
range. She now has about 7 pitches.”
Example C: “I never think about addressing the female voice change ... The girls
who like to sing will work through it.”
The following responses are examples of negative responses toward female
adolescent vocal change:
Example A: “This has never happened with me. I didn't realize this could be an
issue, although it makes just as much sense as the male adolescent changing voice! I have
no idea how to approach this.”
Example B: “I don’t have time to discuss this with the choir as we have extremely
limited rehearsal time.”
Example C: “Because the female voice change is not drastic, I have only touched
on the subject with my students. I don't feel I have enough knowledge about this subject.
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Summary
Based on the results of this study, the findings may be summarized as follows:
There are statistically significant differences within the attitude of choral music teachers
towards adolescent vocal change type. Teacher attitudes are more positive towards male
adolescent vocal change than towards female adolescent vocal change. These attitudes do
not vary by levels of experience.
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Chapter Five
Discussion
The purpose of this descriptive study was to examine the attitudes of choral music
teachers toward sex-specific vocal change and to see if their attitudes varied by years of
experience. The first research question was: “Do differences exist in the attitude of
secondary choral music teachers towards female vocal change compared to male vocal
change?” This question can be answered that there is a statistically significant positive
difference in the attitude of choral music teachers toward male vocal change, MVC, than
toward female vocal change, FVC.
The second research question was: “If there is a difference in attitude in regards to
vocal change type, do these differences vary by virtue of years of teaching experience?”
This question can be answered that different experience levels do not affect the teacher
attitudes toward adolescent vocal change type, AVCT.
A researcher-created survey instrument that consisted of 10 statement pairs was
designed and distributed through the NAfME research assistance program. There were
twenty statements in total within the survey with the only variance in each pair was the
interchanging of “male” and “female” in regards to AVCT. Choral music teachers who
are members of the National Association for Music Education, NAfME, and who had
indicated an interest in choral music, vocal music, or voice teaching at the secondary
level in their membership application were contacted electronically and invited to
participate in this research project.
It was anticipated, based on the literature review, that teachers would have a more
positive attitude toward MVC than FVC. With the literature being heavy on it’s highlight
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of MVC, many choral music teachers had not been educated on FVC during their inservice teacher training.

Conclusions
After the data were examined for completeness, the acceptable responses (n =
405) were downloaded into Qualtrics software for analyzing. The results of both an
ANOVA and paired-samples t-tests indicate that there is a statistically significant
difference in the attitudes of choral music teachers toward sex-specific adolescent vocal
change with the attitude being more positive toward male adolescents. The results also
indicate that there is not a statistically significant difference in the scores when years of
experience are considered.
The paired statements were examined for statistically significant differences.
Seven of the pairs had statistically significant differences, while two pairs did not. (See
Table 4.07). The mean differences were also reported and examined in order to see where
the biggest differences are in the attitudes of music teachers (See Table 4.08).
When the literature review is considered (Gackle, 2011; Sweet, 2015, 2016), it is
not surprising that the biggest mean difference is in statement 7 “The male/female
adolescent changing voice and its challenges within the choral classroom are represented
well within professional development resources (journals, conference presentations,
books, webinars, blogs, and online resources).” The difference was very positive toward
male vocal change. There is an abundance of materials that are available for teachers on
the pedagogy and psychology of male adolescent vocal change. It has only been in the
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last fifty years that female vocal change has begun to be represented in literature and
research.
The second largest mean difference was in statement 8 “Choral directors are
familiar with the challenges of teaching the male/female adolescent changing voice.” It
can be inferred from this difference that choral music teachers are largely unfamiliar with
the pedagogy required to assist students through sex-specific vocal change. The score for
attitudes toward males was more positive. As discussed in the literature review, teachers
are often uncomfortable with the ever-changing nature of the adolescent singing voice.
The self-image that is present in student singing is very personal and delicate. Teachers
must be presented with excellent resources and quality pedagogy teachings that will help
them to assist adolescent singers of both sexes.
Statement 9, which reads “I feel that I have adequate knowledge/preparation to
manage the vocal change of male/female adolescent singers”, also showed a statistically
significant difference with the difference being more positive toward adolescent males.
This result indicates that choral music teachers feel more positively toward their
preparation and knowledge base for teaching male adolescents during the vocal change
process. This is also indicative of the lack of professional resources for teaching both
sexes during the vocal change.
The open-ended response items directly reflect and support the attitudes measured
in the Likert-type responses. When the qualitative responses were considered, the
responses were not evenly distributed for male vocal change. The responses were skewed
positively for male adolescent vocal change and were distributed more normally for
female adolescent vocal change. The answers from those who responded to the question
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about male vocal change (N=259) were 40% positive (n=104), 34% neutral (n=88), and
26% negative (n=67). The answers from those who responded to the question about
female vocal change (N=234) were 23% positive (n=54), 41% neutral (n=96), and 26%
negative (n=84). This is also potentially due to more pedagogy resources and attention
that has been given toward male adolescent vocal change.
Answers showed a tendency for teachers to respond to the male adolescent singer
with pedagogical practices. The considerations for female adolescents were less
pedagogical and more dismissive of the issues that female adolescent singers face.

Recommendations for Future Research
The present research and literature confirms the physiological parallels in the
laryngeal growth and development of male and female adolescents. According to the
mean difference in statement 7 about the representation within literature, a content
analysis could be done in order to describe the presence of female adolescent vocal
change in choral music textbooks commonly used in pre-service teacher training courses
in higher education programs.
More research is needed into the attitudes of choral music teachers in regards to
pedagogical practices and time needed to address vocal issues that are present in all
adolescent singers. Research could also be conducted with adolescent singers and their
attitudes and understandings toward their natural vocal change process and the education
that they receive in regards to their development.
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Implications for Educational Practice
There are many implications for vocal pedagogy teaching in colleges and
universities. Every choral music teacher between the elementary level and secondary
level needs to be educated about the differences between the AVCT. The great news is
that this would not need to be a separate teaching. It could easily be incorporated into the
current teaching about MVC during the pedagogy courses. The structure for teaching
MVC is already in place in textbooks and within the literature and professional resources.
The FVC simply needs to be taught in conjunction with the MVC.
Based upon these findings, teachers have the ability to educate and inspire
adolescents of both sexes to sing through their vocal change with confidence and success.
If teacher attitudes toward both sexes during the vocal change could progress, more
young singers will become lifelong musicians and artists. Young singers could be
impacted through a more positive experience in vocal music. Current literature needs to
reflect the scientific knowledge of sex-specific vocal change in order to educate teachers
and students alike.
Collegiate textbooks used for music education majors need to be updated in order
to reflect an understanding of adolescent vocal change by sex. Current teachers in the
field would be better equipped to help young singers with the development of practical
and appropriate professional development. There is still a great deal of research to be
done on how to thoroughly educate and teach effective pedagogy for sex-specific
adolescent vocal change to both current and pre-service choral music teachers.
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Appendix A

Final Survey Statements
Statement
1. When the choral director addresses male/female vocal change in the ensemble
rehearsal, it helps adolescent males/females successfully sing through during their
time of vocal change.
2. As male/female adolescent voices change and develop, unique challenges relative
to male/female vocal change are present for the choral director.
3. Choral directors spent too much time addressing male/female vocal change.
4. Male/Female adolescent vocal change is over-emphasized within middle school
and early high school level choral literature.
5. Choral directors should continually look for new ways to help male/female
students understand their vocal change process.
6. When middle school and high school choral directors choose literature with the
male/female changing voice in mind, male/female adolescent singers are more
successful.
7. The male/female adolescent changing voice and its challenges within the choral
classroom are represented well within professional development resources
(journals, conference presentations, books, webinars, blogs, and online resources).
8. Choral directors are familiar with the challenges of teaching the male/female
adolescent changing voice.
9. I feel that I have adequate knowledge/preparation to manage the vocal change of
male/female adolescent singers.
10. Describe a moment when personally dealing with the male/female adolescent
changing voice within the choral classroom. (open-ended response statement)
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Original Survey Statements
Statement
1. When the choral director addresses male/female vocal change in the ensemble
rehearsal, it helps adolescent males/females successfully sing through their vocal
change.
2. As male/female adolescent voices change and develop, unique challenges are
present for the choral director.
3. Choral directors spend too much time addressing male/female vocal change.
4. Male/Female adolescent vocal change is given too much attention in middle
school level choral literature.
5. Choral directors should constantly look for new ways to help male/female
students understand their vocal change process.
6. When choral directors choose literature with the male/female changing voice in
mind, singers are more successful.
7. The male/female adolescent changing voice in the choral classroom is given good
exposure within professional development resources (journals, conference
presentations, etc.).
8. Choral directors are familiar with the challenges of teaching the male/female
adolescent changing voice.
9. Describe a moment when personally dealing with the male/female adolescent
changing voice in the choral classroom.
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Appendix C

RESEARCH ASSISTANCE FROM NAfME
NAfME has had a long association with the research community in schools, colleges and universities, and
through our members who have a keen interest in supporting research efforts in the field of music
education. We wish to support those who need to communicate in a broad and timely fashion with
potential research subjects or collaborators (e.g. members who might be asked to complete a survey,
participate in an experimental research study, or collaborate in evaluating the effectiveness of a new
instructional strategy). With this in mind, NAfME is pleased to provide indirect access to the association's
membership list using our e-mail transmission platform.
The purpose of providing this research assistance is to allow those with a legitimate research program or
material to reach out to NAfME’s membership in a way that might result in the collection of additional
data points that may be useful to complete ongoing research projects. The majority of our members are
in the United States. Our members represent all interests, specialties and teaching levels, with experience
ranging from the Collegiate and first-year teacher to highly skilled and seasoned professionals. The list is
highly accurate, and current. We estimate that nearly 50% of all music educators in the U.S. are NAfME
members. This is your opportunity to send a research-related message to NAFME members. This service
is available for members only.

Research Transmission via Email - Details:
· _Standard Transmission: $50.00
o Includes: Transmission of an HTML or text-based e-mail to 5,000 members or fewer, with up to 2
selection criteria (example: states, teaching levels, etc.), using NAfME’s mass e-mail transmission tool.
o The transmission is sent by NAFME on the individual’s / company’s / institution’s behalf.
o An NAFME staff member will request the text that will be included in your e-mail, and will transfer it to
our system. The blast will be sent using a standard NAfME (design) template.
o Minor proofing of design and content is included as part of the standard service.
o Though member e-mail addresses are not provided directly to the client as part of this program, you
may elect to forward members to a survey or other related tool, or have replies sent to a specific survey
tool, department or staff member.
o NAfME will confirm final cost and request final approval from client prior to transmission.
o E-mails are approved / scheduled within five business days upon receipt of order and payment, based
on network availability.
o Requirements: Proof of current membership and a valid IRB (Institutional Review Board) number
must be presented to NAfME by the client prior to any approval/scheduling of e-mail transmissions.
o The following disclaimer must be included in the e-blast text: “This invitation is sent as a service to
the profession by NAfME, as part of our ongoing efforts to support research in music education. The
sending of this invitation does not constitute endorsement of the content or quality of the research
project for which this invitation is sent by NAfME or its component Societies or Councils.”
o Regarding Content: NAfME reserves the right to approve ALL content prior to transmission. NAfME will
deny requests for transmission of messages/materials which include non-research-related material
and/or links to specific product sales pages.

· _Additional Services:
o Transmission to more than 5,000 members: $25.00 for each add’l 5,000 members (or portion thereof)
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o Additional list criteria (in excess of 2 criteria): $10.00 per criteria
o Re-send to original distribution list (non-responders only): $25.00
o Rush Order (guaranteed transmission in less than five business days): $25.00
· _To Order:
o Provide a copy of the completed order form, payment, and .a sample of your intended text.
Membership and a valid IRB number are required. Send all materials to NAfME by mail or e-mail. See the
order form for the current mailing address / e-mail address.
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RESEARCH ASSISTANCE ORDER FORM
Mail: NAFME, Attn: Mike Blakeslee, 1806 Robert Fulton Drive, Reston, VA 20191. E-mail:
mikeb@nafme.org.

NAME ______________________________________________ Member ID _________________
COMPANY / INSTITUTIUON ____________________________________IRB Number
____________
PHONE ______________________ E-MAIL _________________________________________
ADDRESS
_________________________________________________________________________
CITY____________________________________ ST/PROV_________ ZIP__________________
List Criteria (first 2 are free):
Please list any specifications below, according to geography (ZIP, state, foreign), teaching level
(elementary, higher education, etc.) and/or teaching area (choral, instrumental, jazz, etc.).

Geography (please choose one): r BY STATE r BY ZIP CODE (range)
Details: _______________________________________________________________
Teaching Level: r Private/Studio r Pre-School
r Elementary Only r Middle School / Jr. High Only
r High School Only r K-12 r Collegiate (students)
r Higher Ed (professors, staff) r None (no charge)
r Other (please list): _______________________________
Interest Area:
r Band r Orchestra r Choral r Marching Band
r Guitar r Voice r Show Choir
r Jazz r Special Education r Teacher Education
r Research r His/Theor/Comp r General Music
r Mariachi r Technology r Keyboard
Services Requested (select all that apply):
ü
ü

r
r
r
r

_Transmission to 5,000 members (see details on page 1): $50.00
_Basic Proofing/Programming Time : Included
_Additional List Criteria (in excess of 2): $10.00 x ____
_Transmission to an additional 5,000 members $25.00 x ____
_Re-send to non-responders: $25.00 x ____
_Rush Order (guaranteed transmission < 5 business days): $25.00

SUBTOTAL (est.): $__________
Payment Type:
r Credit Card r Check
If credit, please choose: r Visa r MasterCard r Amex r Discover
Credit Card Number: _____________________________ Exp. Date: ____________ CVV: ______
Name (as it appears on card):
__________________________________________________________
Agreement: By signing this form below, you agree that you have the full power and authority to enter into this agreement on
behalf of your company or institution. The company / institution agrees that this transmission shall be for legitimate research
purposes, and is not intended to serve as a sales tool.

Signature of Representative: ____________________________ Date: __________________
Current as of 1/2015. This service is available to members only. Rules and restrictions subject to change without notice.
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Appendix D
Dear Choral Director and/or Vocal Music Teacher,
You are receiving this survey because you have indicated an interest in choral music
education through the National Association for Music Education. In an attempt to examine
choral directors and their work with adolescent vocal change, it would be of great help to me
if you would fill out this survey. Although you will not get any personal benefit from taking
this survey, your responses may help to bring clarification and understanding in the area of
adolescent vocal change and choral music.
Please find the live survey here:

https://uky.az1.qualtrics.com/SE/?SID=SV_3wUfXbrCeTBgBmt
I hope to receive completed questionnaires from at least 150 people, so your answers are very
important to this research. Of course you have a choice of whether or not to participate, but if
you do, you may skip questions or discontinue at any time. The survey will take about 5
minutes to complete.
There are no known risks to participating in this study. Your survey response is anonymous
which means that no names will appear or be used in research documents, presentations, or
publications. The research team will not know that any information you provided came from
you, nor even whether you participated in the study.
Please be aware that every effort will be made to safeguard your data once you complete the
survey and will be passcode-protected by the researcher.
Please be aware, while we make every effort to safeguard your data once received from the
online survey/data gathering company, given the nature of online surveys, as with anything
involving the Internet, we can never guarantee the confidentiality of the data while still on the
survey/data gathering company’s servers, or while en route to either them or us. It is also
possible the raw data collected for research purposes may be used for marketing or reporting
purposes by the survey/data gathering company after the research is concluded, depending on
the company’s Terms of Service and Privacy policies.
If you have any questions, comments, or concerns, please feel free to contact me. My contact
information is provided below. If you have complaints, suggestions, or questions about your
rights as a research volunteer, contact the staff in the University of Kentucky Office of
Research Integrity at 859-257-9428 or toll-free at 1-866-400-9428.
Thank you in advance for your assistance with this important project. Please note that the
survey will be live for approximately 2 weeks. Your timely response is greatly appreciated.
Best,
Jill Campbell, University of KY
EMAIL: Jctola0@uky.edu
PHONE: XXX-XXX-XXXX
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Appendix E
Table 2.01
Descriptive comparison of the male and female adolescent vocal change. Adapted from
“The Child’s Voice: A Closer Look at Pedagogy and Science” by Kevin D. Skelton,
The Child's Voice: A Closer Look at Pedagogy and Science
2007. Journal of Singing. 63(5). 537-544. Copyright
2007 by National Association of
Teachers of Singing.
CHART 1. Comparison of male and female adolescent voice change.t
Male Voice

Female Voice

Laryngeal growth

Greatest growth is posterior-anterior (length);
protrusion of Adam's apple.

Comparatively, the overall growth is much less,
but still the greatest growth is superior (height).

Pitch (LIP)
(UTP)

Lowers one octave;
lowers a sixth.

Lowers a third;
rises slightly.

Range

lowers and decreases; ultimately increases again
Tessituras decrease and greatly fluctuate.

Stays within the treble range and ultimately
increases.

Voice quality

Lacks clarity; has huskiness/breathiness;
changes dramatically.

Lacks clarity; has huskiness/breathiness;
changes in weight, color, or timbre.

Register development

Transition notes or "lift points" change
throughout development;
falsetto becomes apparent.

Transition notes or "lift points" change
throughout development;
adult passaggi become apparent.

Vocal instability

Yes.

Yes.

* = Lower Terminal Pitch
= Upper Terminal Pitch
tAdapted from Lynne Gackk, "Female Adolescent Transforming Voices: Voice Classification, Voice Skill Development, and Music Literature
Selection," in Leon Thurman and Graham Welch, Bodymind & Voice: Foundations of Voice Education (Collegeville: Voicecare Network, 2000), 815.
Howard stated in 1898: ". . . undoubtedly, during these
years, there is a constant gaining of firmness and
strength, in both the cartilages and their connecting
membranes and muscles."'
Figures 1, 2, and 3 include several histological sections and schematic representations of human vocal
folds. Vocal folds are generally described as a tripartite structure (cover-transition-body; see Figure 1).
When comparing the newborn with the adult vocal
fold, it is clear that these structures become stronger
and more defined with age; the lamina propria (LP) itself develops into three distinct layers. Obviously, the
time span from newborn to adult is vast, and unfortunately there is little information to determine, first, the
stages between these two points, and second, how/if
the microanatomy of the larynx within these stages differs between singers and nonsingers.
In "The Structure of the Vocal Folds:' M. Hirano et
al. charted the size of forty-eight male vocal folds of
various ages. Those charts documenting complete length
and length of the membranous portion basically detail
a steady increase in length up to the age of twenty. '° The
chart of the length of the cartilaginous portion is slightly
MAY /JuNE 2007

less clear, though this may be a result of the more minute
change of just 2 mm." Perhaps of more interest is the
chart comparing the ratio of length of the membranous
portion to that of the cartilaginous portion.' This chart
seems to present a dramatic increase around age ten
with relatively stable proportions before and after (compare also to Chart 2, "to puberty").
The Hirano source states: "Vibratory movements of
the vocal fold take place chiefly at the membranous
portion:' and that their results "suggest that adults have
a greater capability for regulating vocal parameters,
such as pitch, intensity and quality of voice, than do
children. 1113 However, is it merely a distinction between
child and adult? Is it solely the length of the membranous portion, or more the ratio to the cartilaginous
portion that is important?
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In a newborn, no vocal ligament is observed. The entire
lamina propria looks rather uniform and pliable in structure. The fibrous components are slightly dense only at the
ends of the vocal fold. In a four-year-old child, a thin and
immature vocal ligament ltransitionl is observed. The vocal ligament is still immature at the ages of 12 and 16. It is
only after puberty that a mature layer structure forms.'4
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Table 2.02
Differences of the larynx in pre-pubertal children, adult men, and adult women. Adapted
from “The Child’s Voice: A Closer Look at Pedagogy and Science” by Kevin D. Skelton,
2007. Journal of Singing. 63(5). 537-544. Copyright 2007 by National Association of
Kevinof
D. Skelton
Teachers
Singing.
CHART 2. Differences of the larynx in children, women, and men (measurements are approximate).t
Age

Male

Female

newborn length of larynx: 7-10 mm
length of vocal fold: 3 mm
membranous portion: 2 mm
cartilaginous portion: 1 mm
to age 3

grows rapidly

to age 6

grows less rapidly

to puberty

length of larynx: 15-17 mm
no alteration in its proportions
very much same in boys and girls

puberty

rapid growth 6 months to 2/3 years
larynx size increases 60-70%

adult

larynx size increases 20-30%

male/female size ratio approximately 3:2
length of larynx: 28 mm

length of larynx: 23 mm

length of vocal fold: 19-20 mm

length of vocal fold: 13-14 mm

membranous portion: 15 mm

membranous portion: 10 mm

cartilaginous portion: 4 mm

cartilaginous portion: 3.5 mm

area of entire glottis: 80 mm2

area of entire glottis: 52 mm2

height: 70mm

height: 38 mm

width: 40 mm

width: 35 mm

depth: 30 mm

depth: 24 mm

length of vocal chink: 25 mm

length of vocal chink: 15 mm

tCompiled from Emil Behnke, The Mechanism of the Human Voice (London: J . Curwen & Sons, 1880), 62-65; M. Hirano, etal.," The Structure of
the Vocal Folds:' in Kenneth N. Stevens and Minoru Hirano, Vocal Fold Physiology (Tokyo: University of Tokyo Press, 1981), 33-43; J. C. Kahane,
"Postnatal Development and Aging of the Human Larynx" Seminar in Speech and Language (1983): 189-203; Minoru Hirano, Kensuke Kiyokawa,
and Shigejiro Kunta, "Laryngeal Muscles and Glottic Shaping," in Osamu Fujirnura, Vocal Fold Physiology, V olume 2: Vocal Physiology: Voice
Production, Mechanisms and Functions ( New York: Raven Press, 1988), 49-65.

(b)

Table 4.01

5COVER
TRANSITION

Yet exactly how "immature" is the vocal ligament at
ages twelve and sixteen? More importantly, does the
vocal ligament "mature" as a result of physical growth
alone? Or, does this "maturity" of the vocal ligament
stem from voice use? Considering the level of vocal
control some children around the age of ten attain, I
would suggest that voice training (rather than vocal
growth alone) can have a significant impact on a young
singer's capability for regulating vocal parameters.
Certainly an increase in vocal control implies a more
acute coordination of the vocal mechanism, but perhaps voice training even expedites the development of
laryngeal musculature.
As Kahane noted, "more research is needed on soft
tissue changes in the adolescent larynx and vocal musculature, using h istochemical and elect romicroscopic
approaches. ' 15 However, such research alone may not
inform the voice pedagogue sufficiently. In truth, a

i7YearsvOCBODY
Participant Self-Reported
of Experience
(C

Experience
1-10 Years

178

Figure 1. ;i) lIkto!ogical section (coronal) of adult human
vocal fold. (b) Schematic representation of the layered
structure. E-Epithelium; LP-Lamina propria; s-superficial
layer; i-intermediate layer; d-deep layer; \TOCVocalis muscle;
EC-Elastic conus. Steven D. Gray, Minoru Hirano, and
Kiminori Sato, "Molecular and Cellular Structure of Vocal
Fold Tissue:' in Ingo R. Titze, V ocal Fold Physiology: Frontiers
in Basic Science (London: Whurr Publishers, 1993), 3.

11-20 Years

125

20+ Years

102

TOTAL N

405

540
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Table 4.02
Descriptive Statistics for Composite Mean Attitudinal Score by Vocal Change Type and
Years of Experience
Sex

Experience

Mean (SD)

N___

Male

1-10 years

49.36 (5.38)

91

11-20 years

50.59 (5.06)

62

20+ years

51.25 (4.05)

50

Composite Average

All

50.40 (5.06)

203

Female

1-10 years

44.55 (5.08)

87

11-20 years

44.92 (6.04)

63

20+ years

44.88 (5.49)

52

All

44.78 (5.93)

202

Composite Average

Table 4.03
Analysis of Variance for Attitudinal Scores
Source

SS

df

MS

F

p

AVCT

2968

1

2968

106.59

0.01

Experience

91

2

45

1.65

0.19

AVCT x Exp

39

2

19

0.717

0.489

Error

11112

399

27.85

Total

14210

405
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Table 4.04
Effect Size for Sex and Years of Experience
Eta

Eta Squared

Composite Attitudinal Score * Sex

0.456

0.208

Composite Attitudinal Score * Year of Experience

0.054

0.003

Table 4.05
Paired-Sample T-Test Results for the Vocal Change Type Composite Attitudinal Score
Mean(SD) male

Mean(SD) female

t

df

Sig. (2-tailed)

50.12 (5.17)

44.72 (5.63)

18.25

404

0.01

71

Table 4.06
Paired Sample T-Test Statistical Data for Statement Pairs
Statement

Mean(SD) male Mean(SD) female

1

5.97(1.04)

5.67(1.03)

5.49

404

0.01*

2

6.39(0.81)

5.33(1.22)

16.90

404

0.01*

3

5.49(0.97)

5.46(1.12)

0.43

404

0.67

4

5.50(0.96)

5.50(1.17)

-0.38

404

0.97

5

6.13(0.93)

5.70(0.95)

7.89

404

0.01*

6

4.80(1.34)

5.70(1.10)

-10.42

404

0.01*

7

6.26(0.78)

3.14(1.44)

37.70

404

0.01*

8

4.62(1.35)

3.54(1.43)

12.56

404

0.01*

9

4.95(1.55)

4.66(1.68)

3.54

404

0.01*

(* indicates statistical significance)
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t

df

Sig. (2-tailed)

Table 4.07
Mean Differences and Correlations for Paired-Sample T-Tests
Statement

Mean Difference

Correlation (M-F)

7

3.111

0.040

8

1.08

0.221

2

1.05

0.285

6

-0.90

0.013

5

0.42

0.323

1

0.30

0.450

9

0.29

0.482

3

0.03

0.279

4

0.01

0.267
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Appendix F
Figure 2.01

Laryngeal development of the male and female larynx. Adapted from “Voice source
changes of child and adolescent subjects undergoing singing training – A preliminary
study” by C.A. Barlow and D.M. Howard, 2002. Logopedics Phoniatrics Vocology (27),
66-73. Copyright 2002 by Taylor and Francis.
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Figure 4.01

Attitudinal Score in Regards to Vocal Change Type and Teacher Experience
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Figure 4.02

Distribution of Composite Scores
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Figure 4.03

Boxplot Summary of Mean Scores and Distributions by Years of Experience
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